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(54) Improved battery pack holding structure for electronic device 



(57) A battery holding apparatus designed to hold a 
battery pack on a battery mount of an electronic device 
such as a portable telephone is provided. The battery 
holding apparatus includes a holding member and a 
hook assembly. The holding member is provided on a 
first end of the battery mount and has formed thereon a 
claw fitted into a first recess formed on a first end of the 
battery pack. The hook assembly is provided on a sec- 
ond end portion of the battery mount opposite to the first 
end thereof and includes a spring and a protrusion. The 
protrusion is urged by the spring pressure produced by 



the spring into constant engagement with a second re- 
cess formed in a second end of the battery pack oppo- 
site to the first end thereof so as to split the spring pres- 
sure into a horizontal pressure and a vertical pressure. 
The horizontal pressure urges the second end of the 
battery pack against the holding member to eliminate 
any horizontal play of the battery pack on the battery 
mount The vertical pressure urges the second end of 
the battery pack against the battery mount to eliminate 
any vertical play of the battery pack on the battery 
mount. 



FIG. 1(a) 
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Description 

The present invention relates generally to an im- 
proved structure of a holder designed to hold a battery 
pack on an electronic device such as a portable tele- 
phone without any play. 

Background of Related Art 

Figs. 9(a) to 9(c) show a conventional battery holder 
structure for portable telephones. 

The portable telephone 1 includes a telephone body 
2 and a battery pack 3 installed on a battery mount 4 of 
the telephone body 2. The telephone body 2 includes a 
casing 1 3 which has formed therein a chamber 1 5 within 
which a slidable hook 5 is disposed. The siidabie hook 
5 has, as shown in Fig. 9{b), formed thereon a tapered 
or wedge-shaped protrusion 7 and is spring-loaded by 
a coil spring 14. The battery mount 4 of the telephone 
body 2 has formed thereon a positioning protrusion 8 
and a fixing claw 10. The battery pack 3 has fixing re- 
cesses 6 and 1 1 formed in ends thereof and a position- 
ing recess 9 formed in the bottom thereof. The installa- 
tion of the battery pack 1 on the telephone body 2 is 
accomplished by engaging the fixing claw 10 with the 
fixing recess 11, fitting the positioning protrusion 8 into 
the positioning recess 9, and engaging the slidable hook 
5 with the fixing recess 6. 

Any play of the battery pack 3 in a longitudinal di- 
rection is eliminated by minimizing clearances C (or D), 
E, and F between the positioning recess 9 and the po- 
sitioning protrusion 8, between the fixing recess 11 and 
the fixing claw 10, and between the telephone body 2 
and the battery pack 3. Any play of the battery pack in 
a horizontal direction is eliminated by minimizing a clear- 
ance G (or H) between the fixing claw 10 and the fixing 
recess 11. 

In the battery holder structure as described above, 
stabilization in mounting the battery pack 3 on the tele- 
phone body 2 requires a high degree of management of 
dimensional accuracy of the clearances between the 
battery pack 3 and the telephone body 2. If the battery 
holder structure is made of a resin mold which may show 
a great variation in finished size, it is difficult to manage 
the clearances between the battery pack 3 and the tel- 
ephone body 2. For example, it is difficult to eliminate 
longitudinal play J, as shown in Fig. 10(a), caused by 
the clearances between the battery pack 3 and the tel- 
ephone body 2. 

Additionally, a clearance I is provided between a 
bottom wall of the wedge-shaped protrusion 7 of the sl- 
idable hook 5 and a bottom wall of the fixing recess 6 
for facilitating ease of insertion of the wedge-shaped 
protrusion 7 into the fixing recess 6. This results in play 
K of the battery pack 3 in a widthwise direction thereof. 

It is therefore a principal object of the present inven- 
tion to avoid the disadvantages of the prior art. 

It is another object of the present invention to pro- 



vide an improved structure of a holder which ts designed 
to hold a battery pack on an electronic device such as 
a portable telephone without any play. 

According to one aspect of the present invention, 
5 there is provided a holding apparatus for holding a bat- 
tery pack on a battery mount which comprises: (a) a 
holding member provided on a first end portion of the 
battery mount for holding a first end portion of the battery 
pack on the battery mount; and (b) a hook assembly pro- 
10 vided on a second end portion of the battery mount op- 
posite to the first end portion for holding a second end 
portion of the battery pack opposite to the first end por- 
tion on the battery mount, the hook assembly including 
a spring and a protrusion which is urged by a spring 
is pressure produced by the spring into constant engage- 
ment with a recess formed in the second end portion of 
the battery pack so as to split the spring pressure into a 
horizontal pressure and a vertical pressure, the horizon- 
tal pressure urging the second end portion of the battery 
pack against the holding member to eliminate any hor- 
izontal play of the battery pack on the battery mount, the 
vertical pressure urging the second end portion of the 
battery pack against the battery mount to eliminate any 
vertical play of the battery pack on the battery mount. 

In the preferred mode of the invention, the hook as- 
sembly is spring- loaded by the spring within a chamber 
formed in the battery mount so that the protrusion of the 
hook assembly slides into the chamber when the battery 
pack is fitted on the batten/ mount for facilitating ease 
of mounting of the battery pack on the battery mount. 

The protrusion of the hook assembly has a surface 
inclined at a given angle relative to a direction in which 
the spring pressure urges the hook assembly into con- 
stant engagement of the protrusion with the recess 
formed in the second end portion of the battery pack so 
as to split the spring pressure into the horizontal pres- 
sure and the vertical pressure. 

The inclined surface of the protrusion engages a 
corner defining the recess of the battery pack to distrib- 
ute the spring pressure in a horizontal direction and a 
vertical direction to produce the horizontal pressure and 
the vertical pressure. 

The hook assembly also has a pair of side protru- 
sions across the protrusion which are inserted into a pair 
of side recessed portions formed across the recess 
formed in the second end portion of the battery pack for 
avoiding dislodgment of the battery pack from the bat- 
tery mount. 

The hook assembly may alternatively include a sec- 
ond protrusion which is inserted into a second recessed 
portion formed in the second end portion of the battery 
pack for avoiding dislodgment of the battery pack from 
the battery mount 

The hook assembly may also include a third protru- 
sion which is urged by the spring pressure into constant 
engagement with a third recess formed in the second 
end portion of the battery pack. The third protrusion has 
a surface inclined at the given angle relative to the di- 



2S 



30 



35 



40 



45 



SO 



3 



EP0 836 311 A2 



4 



rection in which the spring pressure urges the hook as- 
sembly into constant engagement of the third protrusion 
with the third recess as to split the spring pressure into 
a horizontal pressure and a vertical pressure. The hor- 
izontal pressure urges the second end portion of the bat- 
tery pack against the holding member to eliminate the 
horizontal play of the battery pack on the battery mount. 
The vertical pressure urges the second end portion of 
the battery pack against the battery mount to eliminate 
the vertical play of the battery pack on the battery mount. 

The third protrusion is provided opposite the protru- 
sion across the second protrusion. The inclined surface 
of the third protrusion engages a corner defining the 
third recess of the battery pack to distribute the spring 
pressure in a horizontal direction and a vertical direction 
to produce the horizontal pressure and the vertical pres- 
sure. 

The present invention will be understood more fully 
from the detailed description of exemplary embodi- 
ments given below and from the accompanying draw- 
ings, in which:- 

Fig. 1 (a) is a perspective view which shows a bat- 
tery holder structure for a portable telephone ac- 
cording to the first embodiment of the invention; 
Fig. 1 (b) is a perspective view which shows a slid- 
able holder for holding a battery pack on a tele- 
phone body; 

Fig. 2(a) is a cross sectional view taken along the 
line Ma in Fig. 1(a); 

Fig. 2(b) is a cross sectional view taken abng the 
line lib in Fig. 1(a); 

Figs. 3(a) to 3(c) are cross sectional views which 
show a sequence of mounting operations in mount- 
ing a battery pack on a telephone body; 
Fig. 4(a) is a cross sectional view which shows hor- 
izontal play of a battery pack on a battery mount of 
a telephone body; 

Fig. 4(b) is a cross sectional view which shows 
spring pressure N acting on a battery pack to elim- 
inate the horizontal play shown in Fig. 4(a); 
Fig. 5(a) is a cross sectional view which shows ver- 
tical play of a battery pack on a battery mount of a 
telephone body; 

Fig. 5(b) is a cross sectional view which shows 
spring pressure O acting on a battery pack to elim- 
inate the horizontal play shown in Fig. 4(a); 
Fig. 6(a) is a perspective view which shows a bat- 
tery holder structure for a portable telephone ac- 
cording to the second embodiment of the invention; 
Fig. 6(b) is a perspective view which shows a slid- 
able holder for holding a battery pack on a tele- 
phone body; 

Fig. 7(a) is a cross sectional view taken along the 
line Vila in Fig. 6(a) which shows engagement of a 
central tapered portion of a slidable hook with a cen- 
tral recessed portion of a fixing recess of a battery 
pack when installed on a telephone body; 



Fig. 7(b) is a cross sectional view taken along the 
line VI lb in Fig. 6(a) which shows engagement of 
one of side tapered portions of a slidable hook with 
corresponding one of side recessed portion of a fix- 
5 ing recess of a battery pack when installed on a tel- 
ephone body; 

Fig. 8(a) shows a modification of a slidable hook; 
Fig. 8(b) shows a second modification of a slidable 
hook; 

10 Fig. 9(a) is a perspective view which shows a con- 
ventional battery holder structure for a portable tel- 
ephone; 

Fig. 9(b) is a perspective view which shows a slid- 
able holder of the battery holder structure shown in 
15 Fig. 9(a); 

Fig. 9(c) is a cross sectional view taken along the 
line VIII which shows installation of a battery pack 
on a battery mount formed on a telephone body 
shown in Fig. 9(a); 
20 Fig. 10(a) is a cross sectional view which shows 
horizontal play J of a battery pack when mounted 
on a telephone body shown in Fig. 9(a); and 
Fig. 1 0(b) is a cross sectional view which shows ver- 
tical play K of a battery pack when mounted on a 
25 telephone body shown in Fig. 9(a). 

Referring now to the drawings, particularly to Fig. 1 

(a) , there is shown a battery holder structure for portable 
telephones. 

50 The portable telephone 1 consists of a telephone 
body 2 and a battery pack 3 installed on a battery mount 
4 formed on a back surface of the telephone body 2. The 
battery mount 4 has a battery pack positioning protru- 
sion 8 formed on a central portion thereof and a fixing 

35 claw 1 0 extending vertically from an end portion thereof. 
A slidable hook 20 is disposed in alignment with the po- 
sitioning protrusion 8 and the fixing claw 1 0 within a hook 
chamber 15, as shown in Fig. 2(a), formed in a stepped 
portion of a casing 13 of the telephone body 2. The sli- 

40 dable hook 20 includes, as clearly shown in Fig. 1 (b), a 
wedge-shaped protrusion consisting of a pair of side ta- 
pered portions 23 and a central tapered portion 24 
caved between the side tapered portions 23 and is 
urged by a coil spring 1 4 so that the wedge-shaped pro- 

45 trusion projects to the battery mount 4 at all times. 

The battery pack 3 has fixing recesses 6 and 11 
formed in both ends thereof and a battery pack position- 
ing recess 9 formed in a central portion of the bottom 
thereof. The fixing recess 6 is defined by a pair of side 

so recessed portions 21 for receiving, as shown in Fig. 2 

(b) , the pair of side tapered portions 23 of the slidable 
hook 20 and a central recessed portion 22 for receiving, 
as shown in Fig. 2(a), the central tapered portion 24 of 
the slidable hook 20. 

55 The slidable hook 20 also includes, as shown in Fig. 
1(b), a pair of barb-like protrusions 12 extending from 
the side tapered portions 23 backward. The barb-like 
protrusions 12 serve as stoppers which engage, as 
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shown in Fig. 2(b), ribs 16 formed in the hook chamber 
1 5 for holding the slidable hook 20 from being dislodged 
from the hook chamber 1 5 by the spring pressure of the 
spring 14. 

The spring 1 5 is compressed within the hook cham- 
ber 1 5 to have the length L, as shown in Fig. 2(a), which 
produces a preselected spring pressure acting on the 
slidable hook 20. The barb-like protrusions 1 2 of the sl- 
idable hook 20 are, as clearly shown in Fig. 2(b), spaced 
at the interval M away from the ribs 16 when the battery 
pack 3 is installed on the battery mount 4 so that the 
spring pressure of the spring 14 urges the tapered por- 
tions 23 and 24 of the slidable hook 20 in the right di- 
rection, as viewed in the drawing, into constant engage- 
ment with the fixing recess 6 of the battery pack 3. 

The installation of ihe battery pack 3 on the battery 
mount 4 of the telephone body 2 is achieved by fitting 
the fixing recess 11 , as shown in Fig. 3(a), to the fixing 
claw 10 and pressing, as shown in Fig. 3(b), the end of 
the battery pack 3 in which the fixing recess 6 is formed 
toward an upper surface of the battery mount 4, thereby 
forcing the slidable hook 20 into the hook chamber 15. 
Upon reaching of the bottom of the battery pack 3 to the 
upper surface of the battery mount 4, the slidable hook 
20 is, as shown in Fig. 3(c), moved outward by the spring 
pressure of the spring 14 to bring the central tapered 
portion 24 into constant engagement with the central re- 
cessed portion 22. Specifically, a lower surface 24a of 
the central tapered portion 24 of the slidable hook 20, 
as clearly shown in Fig. 3(c), which is inclined upward 
about 45° to a sliding path of the slidable hook 20, is 
brought into engagement with a protrusion 22a of the 
battery pack 3 defining the central recessed portion 22 
to split the spring pressure produced by the spring 14 
into a horizontal pressure N, as shown in Fig. 4(b), and 
a downward pressure 0, as shown in Fig. 5(b). The hor- 
izontal pressure N urges the battery pack 3 in a length- 
wise direction thereof to eliminate the gap, as shown in 
Fig. 4(a), between a side surface of the positioning pro- 
trusion 8 on the battery mount 4 and a side surface of 
the positioning recess 9 of the battery pack 3, thereby 
eliminating horizontal play J of the battery pack 3. The 
downward pressure O urges the battery pack 3 in a 
thicknesswise direction thereof to eliminate the gap, as 
shown in Fig. 5(a), between the upper surface of the po- 
sitioning protrusion 8 and the bottom surface of the po- 
sitioning recess 9, thereby eliminating vertical play K of 
the battery pack 3. 

Each of the side tapered portions 23 of the slidable 
hook 20 is inserted into one of the side recessed por- 
tions 21 of the fixing recess 6, thereby holding the bat- 
tery pack 3 from being dislodged from the battery mount 
4 with engagement a flat surface 23a (i.e., the bottom 
of each side protrusion 23) with a flat surface 21a (i.e., 
the bottom of each side recessed portion 21) when the 
portable telephone 1 is twisted undesirably or when the 
battery pack 3 is pulled out of the battery mount 4 forci- 
bly. 



Fig. 6(a) shows a battery holder structure for port- 
able telephones according to the second embodiment 
of the invention which is different from the first embodi- 
ment in structure of a fixing recess 55 of a battery pack 
s 3 and a slidable hook 30 installed in a telephone body 

2. Other arrangements are identical, and explanation 
thereof in detail will be omitted here. 

The fixing recess 55 is formed in an end of the bat- 
tery pack 3 and consists of a pair of side recessed por- 

io tions 32 and a central recessed portion 31 extending 
downward from the side recessed portions 32. The sli- 
dable hook 3 is, similar to the first embodiment, spring- 
loaded within the hook chamber 15, as shown in Fig. 7 
(a), and includes, as clearly shown in Fig. 6(b), a wedge- 

is shaped protrusion consisting of a pair of side tapered 
portions 34 and a central tapered portion 33 projecting 
forward and downward from the side tapered portions 
34. When the battery pack 3 is mounted on the battery 
mount 4, the side tapered portions 34 are, as discussed 

20 below in detail, brought into contact with bottom walls of 
the side recessed portions 32 of the battery pack 3, while 
the central tapered portion 33 is inserted into the central 
recessed portion 31 of the battery pack 3. The slidable 
hook 30 also includes a pair of barb-like protrusions 12 

25 extending from the side tapered portions 34 backward. 
The barb-like protrusions 12 serve as stoppers which 
engage, as shown in Fig. 7(b), ribs 16 formed in the hook 
chamber 1 5 for holding the slidable hook 20 from being 
dislodged from the hook chamber 15 by the spring pres- 

30 sure of the spring 14. 

The installation of the battery pack 3 on the battery 
mount 4 of the telephone body 2 is achieved in the same 
manner as that of the first embodiment. Specifically, the 
fixing recess 1 1 of the battery pack 3 is first fitted to the 

3S fixing claw 10 on the battery mount 4. The end of the 
battery pack 3 in which the fixing recess 6 is formed is 
pressed toward an upper surface of the battery mount 
4, thereby forcing the slidable hook 30, as shown in Figs. 
7(a) and 7(b), into the hook chamber 1 5. Upon reaching 

*o of the bottom of the battery pack 3 to the upper surface 
of the battery mount 4, the slidable hook 30 is moved 
outward by the spring pressure of the spring 1 4 to bring 
the side tapered portions 34, as clearly shown in Fig. 7 
(a), into constant engagement with corners of the bot- 

<5 toms of the side recessed portions 32 of the batten/ pack 

3. Each of the side tapered portions 34 has, as can be 
seen in Fig. 7(b), a lower tapered surface 34a which en- 
gages one of the corners of the bottoms of the side re- 
cessed portions 32 when the battery pack 3 is installed 

50 on the battery mount 4 to split the spring pressure pro- 
duced by the spring 1 4 into a horizontal pressure N and 
a downward pressure O which are similar to the ones 
shown in Figs. 4(b) and 5(b). The horizontal pressure N 
urges the battery pack 3 in a lengthwise direction thereof 

ss to eliminate the gap between a side surface of the po- 
sitioning protrusion 8 on the battery mount 4 and a side 
surface of the positioning recess 9 of the battery pack 
3, thereby eliminating horizontal play of the battery pack 
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3. The downward pressure O urges the battery pack 3 
in a thicknesswise direction thereof to eliminate the gap 
between the upper surface of the positioning protrusion 
8 and the bottom surface of the positioning recess 9, 
thereby eliminating vertical play of the battery pack 3. 

The central tapered portion 33 of the slidabte hook 
20 is, as shown in Fig. 7(a), inserted into the central re- 
cessed portion 31 of the fixing recess 55, thereby hold- 
ing the battery pack 3 from being dislodged from the bat- 
tery mount 4 with engagement of a flat surface 33a (i. 
e., the bottom of the central tapered portion 33) with a 
flat surface 31a (i.e., the bottom of the central recessed 
portion 31) when the portable telephone 1 is twisted un- 
desirably or when the battery pack 3 is puiled out of the 
battery mount 4 forcibly. 

While the present invention has been disclosed in 
terms of the preferred embodiment in order to facilitate 
a better understanding thereof, it should be appreciated 
that the invention can be embodied in various ways with- 
out departing from the principle of the invention. There- 
fore, the invention should be understood to include all 
possible embodiments and modification to the shown 
embodiments which can be embodied without departing 
from the principle of the invention as set forth in the ap- 
pended claims. For example, each of the slidable hooks 
20 and 30 may alternatively include one side tapered 
portion. In this case, each of the fixing recesses 6 and 
55 may also include a single side recessed portion into 
which the side tapered portion is fitted. Further, the flat 
surfaces 23a of the side protrusions 23 of the slidabte 
hook 20 does not always continue the inclined surface 
24a of the central protrusion 24 and may be arranged 
at a given distance away from each other, as shown in 
Figs. 10(a) and 10(b). The same applies to the second 
embodiment. 



Claims 

1 . A holding apparatus for holding a battery pack on a 
battery mount, the apparatus comprising: 

a holding member provided on a first end por- 
tion of the battery mount for holding a first end 
portion of the battery pack on the battery mount; 
and 

a hook assembly provided on a second end 
portion of the battery mount opposite to the first 
end portion for holding a second end portion of 
the battery pack opposite to the first end portion 
on the battery mount, said hook assembly in- 
cluding a spring and a protrusion which, in use, 
is urged by a spring pressure produced by the 
spring into constant engagement with a recess 
formed in the second end portion of the battery 
pack so as to split the spring pressure into a 
horizontal pressure and a vertical pressure, the 
horizontal pressure urging the second end por- 



tion of the battery pack against said holding 
member to eliminate any horizontal play of the 
battery pack on the battery mount, the vertical 
pressure urging the second end portion of the 
battery pack against the battery mount to elim- 
inate any vertical play of the battery pack on the 
battery mount. 

2. A holding apparatus according to claim 1 , wherein 
said hook assembly is spring-loaded by the spring 
within a chamber formed in the battery mount so 
that the protrusion of said hook assembly slides into 
the chamber when the battery pack is fitted on the 
battery mount for facilitating ease of mounting of the 
battery pack on the battery mount. 

3. A holding apparatus according to claim 1 or 2, 
wherein the protrusion of said hook assembly has 
a surface inclined at a given angle relative to a di- 



20 rection in which the spring pressure, in use, urges 
said hook assembly into constant engagement of 
the protrusion with the recess formed in the second 
end portion of the battery pack so as to split the 
spring pressure into the horizontal pressure and the 

25 vertical pressure. 

4. A holding apparatus according to claim 3, wherein 
the inclined surface of said protrusion engages, in 
use, a corner defining the recess of the battery pack 

30 to distribute the spring pressure in a horizontal di- 
rection and a vertical direction to produce the hori- 
zontal pressure and the vertical pressure. 

5. A holding apparatus according to claim 1 , 2, 3 or 4, 
35 wherein said hook assembly also has a pair of side 

protrusions across said protrusion which, in use, 
are inserted into a pair of side recessed portions 
formed across the recess formed in the second end 
portion of the battery pack for avoiding dislodge- 
<o ment of the battery pack from the battery mount. 

6. A holding apparatus according to any one of claims 
1 to 5, wherein said hook assembly also includes a 
second protrusion which, in use, is inserted into a 
second recessed portion formed in the second end 
portion of the battery pack for avoiding dislodge- 
ment of the battery pack from the battery mount. 

7. A holding apparatus according to claim 6, wherein 
50 said hook assembly includes a third protrusion 

which, in use, is urged by the spring pressure into 
constant engagement with a third recess formed in 
the second end portion of the battery pack, the third 
protrusion having a surface inclined at the given an- 
55 gie relative to the direction in which the spring pres- 
sure urges said hook assembly into constant en- 
gagement of the third protrusion with the third re- 
cess as to split the spring pressure into a horizontal 
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pressure and a vertical pressure, the horizontal 
pressure urging the second end portion of the bat- 
tery pack against said holding member to eliminate 
the horizontal play of the battery pack on the battery 
mount, the vertical pressure urging the second end 5 
portion of the battery pack against the battery mount 
to eliminate the vertical play of the battery pack on 
the battery mount. 

A holding apparatus according to claim 7, wherein 10 
the third protrusion is provided opposite said pro- 
trusion across the second protrusion, the inclined 
surface of the third protrusion, in use, engaging a 
corner defining the third recess of the battery pack 
to distribute the spring pressure in a horizontal di- is 
rection and a vertical direction to produce the hori- 
zontal pressure and the vertical pressure. 

An electronic device, such as a portable telephone, 
including a holding apparatus according to any one 20 
of the preceding claims. 



6 



EP0 836 311 A2 




7 



EP0 836 311 A2 




FIG. 2(b) 
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FIG. 3(a) » 
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FIG. 5(b) 
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FIG. 6(a) 




FIG. 6(b) 
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FIG. 7(a) 
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FIG. 8(a) 
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FIG. 9(a) 
PRIOR ART 
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FIG. 10(a) 
PRIOR ART 




FIG. 10(b) 
PRIOR ART 
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